Some symmetric X-ray diffraction peaks can be approximated in shape by Pearson type VII distributions:
For some purposes representation of an X-ray, crystaldispersed diffraction peak with a simple mathematical function is convenient even if there exists no physical justification for the selection of the function. Functions proportional to a Gaussian distribution are commonly too broad near the peak and too narrow at the tails. Functions proportional to a Cauchy distribution are usually unsatisfactory in the opposite way. A distribution which can be varied from Gaussian to Cauchy and which passes through the modified Lorentzian* by selection of a parameter is the Pearson type VII distribution and the purpose of this communication is to call attention to it and show that it can be used effectively in approximating some X-ray peaks. The Pearson type VII distribution (Elderton & Johnson, 1969) is
(1 c)
The full width at the 1/pth maximum is 
* We are indebted to a reviewer for calling our attention to this distribution.
t This form is readily derived by expanding (1 +m-~x2/a2) -" according to the binomial series and comparing the result with the expansion of the exponential. 
1"000 0"3333 3"000 2"000 1'5 1'283 0"3520 2-490 1-877 2 1"414 0"3614 2'285 1"820 3 1'540 0"3708 2"107 1'766 6
1"659 0'3803 1"954 1"714 zc"
1'772 0-3899 1"823 1"665 (la) Some other properties of this distribution are as follows. (lb) Its Fourier transform is ;" () Yb,,,,(x) cos (px)dx = 1 ( qb ~" + ,iz i, n qb (Sa) where yb..,(x)=[1 +m(xlb)2] -" and q=lPl. K,. is a Bessel function (Watson, 1944) . The above transform can be rewritten:
where P,, is a polynomial of degree m-1.
We may obtain the Fourier transform of the convolution, f ~ Yb,,,(X --x*)y<.,,,(x*)dx*, Representation of X-ray peaks Fig. 1 shows two well determined and nearly symmetric X-ray peaks plotted as points obtained by step counting. The continuous curves in (a) and (b) are Pearson type VII m = 3 distributions fitted for Yo, if, and a by a standard nonlinear regression analysis. The fit appears to be satisfactory for both the broad and the narrow peaks. Table 2 shows the variation of the fit with variation in m. Fig. 2 shows a highly asymmetric peak which was determined similarly. This peak was hypothesized to be a sum of two peaks. Each was characterized by a Pearson type VII distribution with m = 3 and the same nonlinear regression program adjusted .Vo, .~, and a values for both peaks. The resulting curve is shown as the continuous line in Fig. 2 . The fit is characterized as in Table 2 by a r.m.s, deviation of 3.37°o. The three parameters of the component curves were found in this investigation to be interesting and smoothly varying experimental parameters.
Conclusions
Pearson type VII distributions appear to approximate the shape of some symmetric X-ray diffraction peaks. This distribution is Cauchy at m = 1, modified Lorentzian at n7 = 2, and Gaussian at m = ~c. Its use is illustrated.
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